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Description 

[0001] This invention relates to elongate electrode 
catheters. 

[0002] Millions of people suffer from abnormally high 5 
heart beat rhythm, a condition referred to as "tachycar- 
dia". One type of tachycardia is right sided supra-ven- 
tricular tachycardia (SVT). This condition is caused by 
a conducting pathway between the right atrium at the 
right ventricle across the tricuspid annulus. With right 
sided supra-ventricular tachycarida, the atria typically 
beats too rapidly. Symptoms of right sided supra-ven- 
tricular tachycardia include chest pain, fatigue and diz- 
ziness. 

[0003] Radiofrequency (RF) catheter ablation has 
been found to be a safe and efficacious means of inter- 
rupting accessory electrical pathways which result in 
tachycarida. In such a procedure, a special electrophys- 
iology catheter is guided through a vein into the patient's 
heart and to the site of the accessory pathway. The cath- 
eter is designed to transmit energy from an external 
source into the accessory pathway in an amount suffi- 
cient to ablate the tissue. The ablated tissue is replaced 
with scar tissue which interrupts the accessory pathway. 
The normal conduction of electroactivity is thereby re- 
stored. 

[0004] Before an RF catheter ablation procedure can 
be utilized, the site of the accessory pathway must be 
determined. This is accomplished with a diagnostic or 
mapping catheter which typically comprises multiple 
electrodes for stimulating and sensing electrical activity. 
In, general, this procedure involves introducing a map- 
ping catheter into the patient's heart and into the cham- 
ber where the arrhythmia condition exists. The tissue is 
stimulated in a manner intended to induce the arrhyth- 
mia and expose the abnormal electrical conduction. The 
resulting information regarding the number and loca- 
tions of aberrant sites identified and the severity of the 
abnormality enables the electrophysiologistis to deter- 
mine the appropriate course of treatment. Electrophys- 
iologic evaluation generally involves multiple tests to di- 
agnose the arrhythmia and to assess the potential ef- 
fectiveness of various treatment strategies. 
[0005] One procedure for determining the site of right 
sided supra-ventricular tachycarida is to introduce a 
mapping catheter into the right coronary artery which ex- 
tends about the right atrium at about the location of the 
tricuspid annulus. This procedure is very dangerous and 
accordingly not favoured. Another known procedure is 
to introduce a deflectable tip mapping catheter into the 
right atrium and, by manipulation of the catheter, to 
move the catheter about, particularly around the tricus- 
pid annulus until the accessory pathway is located. This 
is a time-consuming and cumbersome approach. 
[0006] An improvement in mapping the right sided su- 
pra-ventricular pathways has been the use of a multiple 
electrode catheter having a generally circular precurved 
tip portion. Such a catheter is advanced from the femoral 



vein by Seldinger technique into the right atrium. The 
distal end of the tip portion is maneuvered into the cor- 
onary sinus (CS) ostium and the remainder of the circu- 
lar tip portion is maneuvered into the region of the tris- 
cuspid annulus. Through the use of multiple electrodes 
around the circular tip portion, the time required to map 
the right sided supra-ventricular pathways is greatly re- 
duced. 

[0007] While the use of a generally circular tip portion 
has greatly improved the efficiency of the mapping pro- 
cedure for right sided supra-ventricular pathways, there 
are still some difficulties associated with this procedure. 
First, the circular tip portion of the catheter is difficult to 
maneuver. Secondly, the diameter of the generally cir- 
cular tip portion is fixed and therefore cannot be adjust- 
ed to accommodate artial chambers of varying sizes. 
The catheter tip is also difficult to maneuver, particularly 
being difficult to anchor the distal end of the tip portion 
in the CS ostium. 

[0008] According to the present invention there is pro- 
vided an elongate electrode catheter comprising: an 
elongate flexible tubular catheter body having an axis 
and proximal and distal ends; a tubular tip portion at the 
distal end of the tubular body including a performed gen- 
erally circular curve lying in a cylindrically shaped region 
transverse to the axis of the catheter body, said tip por- 
tion having proximal and distal ends and carrying a plu- 
rality of spaced apart electrodes; an electrode lead wire 
associated with each electrode, said electrode lead wire 
having proximal and distal ends and extending through 
the catheter body and into the catheter tip portion, the 
distal end of the electrode lead wire being electrically 
connected to its associated electrode; a puller wire hav- 
ing proximal and distal ends extending through the tu- 
bular body and into the tip portion, the distal end of the 
puller wire being fixedly attached to about the distal end 
of the tip portion, whereby longitudinal movement of the 
puller wire relative to the tubular body results in contrac- 
tion of the generally circular curve of the tip portion; and 
handle means connected to the proximal ends of the 
catheter body and puller wire for moving the puller wire 
longitudinally relative to the catheter body to thereby 
control the curvature of the tip portion. 
[0009] According to the present invention there is fur- 
ther provided an elongate electrode catheter compris- 
ing: an elongate flexible tubular catheter body having an 
axis and proximal and distal ends; a tubular tip portion 
at the distal end of the tubular body comprising a pre- 
formed compound curve consisting essentially of a first 
bend away from a plane containing the axis of the cath- 
eter body and a second bend forming a generally circu- 
lar curve lying generally in a plane transverse to the axis 
of the catheter body, said tip portion having proximal and 
distal ends and carrying a plurality of spaced apart elec- 
trodes; an electrode lead wire associated with each 
electrode, said electrode lead wire having proximal and 
distal ends and extending through the catheter body and 
into the catheter tip portion, the distal end of the elec- 
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trode lead wire being electrically connected to its asso- 
ciated electrode; a puller wire having proximal and distal 
ends extending through the tubular body and into the tip 
portion, the distal end of the puller wire being fixedly at- 
tached to about the distal end of the tip portion , whereby 5 
longitudinal movement of the puller wire relative to the 
tubular body results in contraction of the generally cir- 
cular curve of the tip portion; and handle means con- 
nected to the proximal ends of the catheter body and 
puller wire for moving the puller wire longitudinally rela- 
tive to the catheter body to thereby control the diameter 
of the generally circular curve of the tip portion. 
[0010] The embodiments described hereinafter com- 
prise an improved electrode mapping catheter particu- 
larly suitable for mapping right sided supra-ventricular 
accessory electrical pathways in the heart. The catheter 
comprises an elongate, flexible tubular body having 
proximal and distal ends. The wall of the catheter body 
is preferably reinforced with one or more layers, rein- 
forcing, eg layers of braided stainless steel mesh. 
[0011] Extending from the distal end of the catheter 
body is a tubular tip portion. The tip portion comprises 
a generally circular curve transverse to the axis of the 
catheter body. In a preferred embodiment, the tip portion 
comprises a compound curve including a first bend of 
about 30° to the catheter body axis and then a generally 
circular curve lying in a plane about 30° to the catheter 
body axis. 

[0012] A puller wire extends through the catheter 
body and into the tip portion. The distal end of the puller 
wire is fixedly attached to the wall of the tip portion ad- 
jacent the distal end of the tip portion. The proximal end 
of the puller wire is connected to a handle which pro- 
vides means for moving the puller wire longitudinally rel- 
ative to the catheter body. Movement of the puller wire 
proximally relative to the catheter body results in a de- 
crease in the diameter of the generally circular section 
of the tip portion and increase in the angle of the plane 
of the circular tip portion to the axis of the catheter body 
to more than 30°. 

[0013] The section of the tip portion comprising the 
generally circular curve carries a plurality of electrodes 
spaced apart from each other. An electrode lead wire is 
connected at its distal end to each electrode and ex- 
tends through the interior of the tip portion and catheter 
body. At their proximal ends, the electrode lead wires 
terminate in a suitable connector for connection with a 
stimulator and/or recorder. 

[001 4] An elongate electrode catheter embodying the 
present invention, will now be described, by way of ex- 
ample, with reference to the accompanying diagram- 
matic drawings, in which: 

Figure 1 is an external view of a preferred electrode 
catheter constructed in accordance with the present 
invention; 

Figure 2 is an enlarged end view of the catheter tip 
portion; 



Figure 3 is an enlarged end view of another embod- 
iment showing the catheter tip portion of another 
embodiment of the invention; 
Figure 4 is a side view of the tip portion of the cath- 
eter of Figure 1; 

Figure 5 is a side view of the tip portion shown in 
Figure 4; after the puller wire has been removed lon- 
gitudinally proximally with respect to the catheter 
body; 

Figure 6 is a fragmentary enlarged view of a portion 
of the tip portion showing an electrode pair; 
Figure 7 is a cut-away view of a heart showing the 
positioning of the tip portion about the annulus of 
the tricuspid valve; 

Figure 8 is a preferred form used in the formation 
of the compound curve of the tip portion; and 
Figure 9 is an enlarged cross-sectional view of the 
distal end of the tip portion. 

[0015] Figures 1 and 2 illustrate a preferred electrode 
catheter constructed in accordance with the present in- 
vention. The electrode catheter 10 comprises an elon- 
gate catheter body 11 having proximal and distal ends, 
a catheter tip portion 1 2 having a generally circular curve 
transverse, ie at an angle to the axis of the catheter body 
11 at the distal end of the catheter body 11 , and a control 
handle 13 at the proximal end of the catheter body 11. 
[0016] The catheter body 11 comprises an elongated 
tube having a lumen 1 5. The catheter body 11 is flexible, 
ie bendable, but substantially non-compressible along 
its length. The catheter body 11 may be of any suitable 
construction and made of any suitable material. A pres- 
ently preferred construction comprises a nylon tube sur- 
rounded by one or more reinforcing layer of braided 
stainless steel or the like with a polyurethane coating. 
[0017] The length and diameter of the catheter body 
11 are not critical. For the electrode catheter shown in 
the accompanying drawing, a length of about 1 02 to 1 22 
cm (40 to 48 inches), an outer diameter of about 2.5 mm 
(0.1 inch) (8 French), and an inner diameter, ie lumen 
diameter, of about 0.76 to 1 .02 mm (0.03 to about 0.04 
inches) is presently preferred. 

[0018] The catheter tip portion 12 comprises a short 
length, eg 20.3 cm (8 inches) in length and diameter size 
of 3.3 mm (6% French), of flexible tubing having a lumen 
16. The tip portion 12 is formed in a compound curve 
comprising a first section 17 forming a bend of prefera- 
bly about 30°, and a second section 18 forming a gen- 
erally circular curve. Such a compound curve results in 
the generally circular curve lying generally in a plane 
transverse to, and preferably about 30° to, the axis of 
catheter body 11. 

[0019] As used herein, a "generally circular curve" is 
meant to include curves which are in and out of a simple 
plane, spirals, helices, non-circular loops and the like. 
Such curves may form a full 360° circle or more, but may 
also be less than a full circle. It is preferred that such 
curves form at least a semi-circle, ie a 180° curve and 
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particularly preferred that the generally circular curve 
form a full circle, ie 360°. 

[0020] The generally circular curve of the tip portion 
12 may be positioned relative to the axis of the catheter 
body 11 so that the axis A of the catheter body 11 lies 5 
on the perimeter of the generally circular curve as shown 
in Figure 2 or at any point within the generally circular 
curve, for example as shown in Figure 3. 
[0021] The tubular wall of the tip portion 12, may be 
made of any suitable material. It is more compressible 
and preferably, more flexible, ie bendable, than the cath- 
eter body 11. A presently preferred construction for the 
catheter tip portion 12 comprises a thermoplastic resin, 
eg polyurethyane, reinforced with a DACRON (Regis- 
tered Trade Mark) braid. The diameter of the catheter 
tip portion 12 is not critical, but is preferably about the 
same as or slightly smaller than the diameter of the cath- 
eter body 11. 

[0022] The compound curve of the catheter tip portion 
1 2 can be formed by any suitable process. In a preferred 
embodiment, the tubular wall of the tip portion compris- 
es a thermoplastic resin. The catheter is first construct- 
ed, eg mounting or formation of the electrodes, attach- 
ment of the puller wire, etc without the compound curve 
in the tip portion, ie with the tip portion being straight. 
The tip portion is then inserted into a tubular, generally 
rigid form 40 as shown in Figure 8. The form 40 which 
may be made of any suitable material, eg nylon, has the 
shape of the desired compound curve. The tip portion 
of the catheter and the holder are then heated to a tem- 
perature sufficient for the tip portion to acquire the shape 
of the form 40 and to retain that shape when cooled. The 
form 40 can also be used to contain the tip portion 12 
when the catheter is not in use to present damage or 
stress to the tip portion 12. 

[0023] Along the length of the generally circular sec- 
tion 1 8 of the tip portion 1 2, there are a plurality of elec- 
trodes 21. The electrodes maybe single electrodes or 
electrode pairs. The electrodes 21 may be in the form 
of metal rings, the outer diameter of the electrodes 21 
being about the same as the outer diameter of the flex- 
ible tubing of the tip portion 12 so that the electrodes 21 
form a smooth, continuous surface with the outer sur- 
face of the flexible tubing. Electrode lead wires 22 hav- 
ing an insulation coating extend from the electrodes 21 
through the lumen 16 and 15 of the catheter tip portion 
1 2 and the catheter body 1 1 and the handle is electrically 
connected to molded multi-pin connectors 23. The con- 
nectors 23 may be plugged directly into a stimulator/re- 
corder or other electrical device or connected to the fe- 
male end to a floating extension cable which in turn has 
connectors at its opposite end which can be plugged into 
the electrical device. It is apparent that the lead wires 
may be connected to a rotary plug or to individual tip 
pins if desired. 

[0024] Alternatively, the electrodes 21 may be formed 
by passing the electrode lead wires 22 through the wall 
of the catheter tip portion 12 at separate locations and 



wrapping the lead wires 22 around the tubing as shown 
in Figure 4. The wrapped wires are secured to the wall 
of the tip portion by adhesive or other suitable means. 
The insulation coating of the lead wires 22 is stripped 
off those portions of the wrapped wires which will con- 
tact the heart well. Such a construction is described in 
US Patent Application No 5,411,025: (formerly Applica- 
tion Serial No 07/906,546, filed June 30, 1992, pub- 
lished after the filing date of the present application). 
[0025] In the embodiment shown, the catheter tip por- 
tion 12 carries ten wound electrode pairs 21 . Three plat- 
inum locator rings or makers 25 are placed equidistant 
between the fifth and sixth electrode pairs and bordering 
each end of the electrode array. The marker 25 can be 
easily distinguished from the electrode pairs under fluor- 
oscopy. This enables identification of the position of 
each electrode during a mapping procedure. It is under- 
stood that the number of electrodes vary as required. 
The number, location and even presence of a marker or 
makers is optional. 

[0026] A puller wire 30, preferably made of stainless 
steel, extends from the control hand 13 through the lu- 
men 15 of the catheter body 11 and into the lumen 16 
of the catheter tip portion 12. In the embodiment shown, 
the puller wire 30 extends through the lumen 16 of the 
catheter tip portion 1 2 and is fixedly attached to the distal 
tip of the tip portion 12. A preferred anchor means for 
attaching the puller wire 30 to the catheter tip portion 1 2 
is described in US Patent No 4,960,134. 
[0027] With reference to Figure 9, there is shown a 
presently preferred method of attachment. An anchor 41 
is fixedly attached, eg crimped to the distal end of the 
puller wire 30. The anchor 41 is then wedged against 
the tip portion wall and secured at the distal tip of the tip 
portion by means of plug 42 which is fixed, eg glued, in 
place. The plug 42 and any exposed edges of the anchor 
41 are preferably covered with a suitable resin material 
43, or the like, to form a rounded distal tip. 
[0028] Any suitable control handle 1 3 which can con- 
trol longitudinal movement of the puller wire 30 relative 
to the catheter body 11 may be used. A preferred control 
handle 1 3, as shown in Figure 1 , is described in US Pat- 
ent No 4,960,134. 

[0029] Movement of the puller wire 30 rearwardly or 
proximally relative to the catheter body 11 by manipula- 
tion of the control handle 13 results in a tightening of the 
compound curve of the tip portion 12. Specifically, the 
bend in the first section of the tip portion 12 becomes 
more acute and the diameter of the generally circular 
curve of the second section of the tip portion 1 2 decreas- 
es. Figure 4 shows the catheter tip portion 12 in its nor- 
mal state, ie before the puller wire 30 is moved proxi- 
mally relative to the catheter body 11. Figure 5 shows 
the effect on the tip portion 1 2 of moving the pulling wire 
30 proximally relative to the catheter body 11. 
[0030] In use, the catheter 10 is preferably inserted 
into the femoral vein by conventional technique and is 
advanced through the inferior vena cava 31 into the right 
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atrium 32. The distal end of the tip portion of the catheter 
is maneuvered into the coronary sinus ostium 35 and 
the generally circular section of the tip portion is maneu- 
vered so as the lie about the periphery of the tricuspid 
valve 36. Heretofore, such maneuvering has been diffi- 
cult and time consuming. The ability to adjust the diam- 
eter of the generally circular section of the tip portion 
greatly enhances the ability to accomplish the desired 
maneuvers. It also allows the generally circularly section 
of the tip portion to be adjusted to better fit the varying 
sizes of heart patients. 



Claims 

1. An elongate electrode catheter (10) comprising: 

an elongate flexible tubular catheter body (11) 
having an axis and proximal and distal ends; 
a tubular tip portion (12) at the distal end of the 
tubular body (11) including a performed gener- 
ally circular curve, said tip portion (12) having 
proximal and distal ends and carrying a plurality 
of spaced apart electrodes (21); 
an electrode lead wire (22) associated with 
each electrode (21), said electrode lead wire 
(22) having proximal and distal ends and ex- 
tending through the catheter body (11) and into 
the catheter tip portion (12), the distal end of 
the electrode lead wire (22) being electrically 
connected to its associated electrode (21); 
a puller wire (30) having proximal and distal 
ends extending through the tubular body (11) 
and into the tip portion (12), the distal end of 
the puller wire (30) being fixedly attached to 
about the distal end of the tip portion (12), 
whereby longitudinal movement of the puller 
wire (30) relative to the tubular body (11) results 
in contraction of the generally circular curve of 
the tip portion; and 

handle means (13) connected to the proximal 
ends of the catheter body (11) and puller wire 
(30) for moving the puller wire (30) longitudinal- 
ly relative to the catheter body (11) to thereby 
control the curvature of the tip portion, 

characterized by the preformed generally 
circular curve lying in a cylindrically shaped region 
transverse to the axis of the catheter body (11). 

2. An electrode catheter according to Claim 1 , char- 
acterised in that the cylindrically shaped region of 
the generally circular curve of the tip portion ex- 
tends at an angte of substantially 30° to the axis of 
the tubular catheter body (11). 

3. An elongate electrode catheter (10) comprising: 



an elongate flexible tubular catheter body (11) 
having an axis and proximal and distal ends; 
a tubular tip portion (12) at the distal end of the 
tubular body (11) comprising a preformed 
5 curve, said tip portion (12) having proximal and 

distal ends and carrying a plurality of spaced 
apart electrodes (21); 

an electrode lead wire (22) associated with 
each electrode (21), said electrode lead wire 

10 (22) having proximal and distal ends and ex- 

tending through the catheter body (11) and into 
the catheter tip portion (12), the distal end of 
the electrode tead wire (22) being electrically 
connected to its associated electrode (21); 

15 a puller wire (30) having proximal and distal 

ends extending through the tubular body (11) 
and into the tip portion (12), the distal end of 
the puller wire (30) being fixedly attached to 
about the distal end of the tip portion (12), 

20 whereby longitudinal movement of the puller 

wire (30) relative to the tubular body (11) results 
in contraction of the generally circular curve of 
the tip portion (12); and 
handle means (13) connected to the proximal 

25 ends of the catheter body (11) and puller wire 

(30) for moving the puller wire (30) longitudinal- 
ly relative to the catheter body (11) to thereby 
control the diameter of the generally circular 
curve of the tip portion (12), 

30 

characterized by the preformed curve being 
compound and consisting essentially of a first bend 
away from a plane containing the axis of the cath- 
eter body (11) and a second bend forming a gener- 
35 ally circular curve lying generally in a plane trans- 
verse to the axis of the catheter body. 

4. An electrode catheter according to Claim 1 , char- 
acterised in that the first bend portion extends at 
40 an angle of substantially 30°. 



Patentanspriiche 

45 1. Langgestreckter Elektrodenkatheter (10), mit ei- 
nem langgestreckten flexiblen rohrformigen Kathe- 
terkorper (11), der eine Achse und ein proximales 
und ein distales Ende aufweist, mit einem rohrfor- 
migen Kopfteil (12) mit vorgeformter im Wesentli- 

50 chen kreisformiger Rundung am distalen Ende des 
rohrformigen Korpers (11), wobei der Kopfteil (12) 
das proximale und das distale Ende aufweist und 
eine Vielzahl beabstandeter Elektroden (21) tragt, 
mit einem Elektrodenleitungsdraht (22), der jeder 

55 Elektrode (21) zugeordnet ist, wobei der Elektro- 
denleitungsdraht (22) ein proximales und ein dista- 
les Ende besitzt und sich durch den Katheterkorper 
(11) und in den Katheterkopfteil (12) erstreckt und 
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wobei das distale Ende des Elektrodenleitungs- 
drahtes (22) mit dessen zugeordneter Elektrode 
(22) elektrisch verbunden ist, mit einem ein proxi- 
males und ein distales Ende besitzenden Zugdraht 
(30), der sich durch den rohrformigen Korper (11) 5 
und in den Kopfteil (12) erstreckt, wobei das distale 
Ende des Zugdrahtes (30) etwa mit dem distalen 
Ende des Kopfteils (12)fest verbunden ist, wodurch 
eine Langsbewegung des Zugdrahtes (30) relativ 
zum rohrformigen Korper (11) in einer Kontraktion w 
der im Wesentlichen kreisformigen Rundung des 
Kopfteils resultiert, und mit Handhabungsmitteln 
(13), die mit den proximaten Enden von Katheter- 
korper (1 1 ) und Zugdraht (30) zum langsgerichteten 
Bewegen des Zugdrahtes (30) gegenuber dem Ka- 15 
theterkorper (11) verbunden sind, urn dadurch die 
Krummung des Kopfteils zu steuern, dadurch ge- 
kennzeichnet, dass die vorgeformte im Wesentli- 
chen kreisfdrmige Rundung in einem zylindrisch 
geformten Bereich quer zur Achse des Katheterkbr- 20 
pers (11) liegt. 

Elektrodenkatheter nach Anspruch 1, dadurch ge- 
kennzeichnet, dass der zylindrisch geformte Be- 
reich der im Wesentlichen kreisformigen Rundung 25 
des Kopfteils sich in einem Winkel von im Wesent- 
lichen 30° zur Achse des rohrformigen Katheterkor- 
pers (11) erstreckt. 

Langgestreckter Elektrodenkatheter (10), mit ei- 30 
nem langgestreckten flexiblen rohrformigen Kathe- 
terkorper (11), der eine Achse und ein proximales 
und ein distales Ende aufweist, mit einem rohrfor- 
migen Kopfteil (12) mit einer vorgemformten Run- 
dung am distalen Ende des rohrformigen Korpers 35 

(11) , wobei der Kopfteil (12) ein proximales und ein 
distales Ende besitzt und eine Vielzahl beabstan- 
deter Elektroden (21) tragt, mit einem Elektroden- 
leitungsdraht (22), der jeder Elektrode (21) zuge- 
ordnet ist, wobei der Elektrodenleitungsdraht (22) 40 
ein proximales und ein distales Ende besitzt und 
sich durch den Katheterkorper (11) hindurch und in 
den Katheterkopfteil (12) erstreckt, wobei das dista- 
le Ende des Elektrodenleitungsdrahtes (22) mit 
dessen zugeordneter Elektrode (2 1 ) elektrisch ver- 45 
bunden ist, mit einem ein proximales und distales 
Ende aufweisenden Zugdraht (30), der sich durch 
den rohrformigen Korper (11) und in den Kopfteil 

(12) erstreckt, wobei das distale Ende des Zugdrah- 
tes (30) etwa mit dem distalen Ende des Kopfteils so 
(12) fest verbunden ist, wodurch eine Langsbewe- 
gung des Zugdrahtes (30) relativ zum rohrformigen 
Korper (11) in einer Kontraktion der im Wesentli- 
chen kreisformigen Rundung des Kopfteils (12) re- 
sultiert, und mit Handhabungsmitteln (13), die mit 55 
den proximalen Enden von Katheterkorper (11) und 
Zugdraht (30) zum langsgerichteten Bewegen des 
Zugdrahtes (30) gegenuber dem Katheterkorper 



(11) verbunden sind, urn dadurch den Durchmesser 
der im Wesentlichen kreisformigen Rundung des 
Kopfteils (12) zu steuern, dadurch gekennzeich- 
net, dass die vorgeformte Rundung zusammenge- 
setzt ist und im Wesentlichen aus einer ersten Bie- 
gung weg von einer Ebene, die die Achse des Ka- 
theterkorpers (11) enthalt, und eine zweite Biegung, 
die eine im Wesentlichen kreisfbrmige Rundung bil- 
det, besteht und im Wesentlichen in einer Ebene 
quer zur Achse des Katheterkorpers liegt. 

4. Elektrodenkatheter nach Anspruch 3, dadurch ge- 
kennzeichnet, dass der erste Biegebereich sich in 
einem Winkel von im Wesentlichen 30° erstreckt. 



Revendications 

1. Catheter allonge a electrodes (10) comprenant : 

un corps de catheter tubulaire flexible allonge 
(11) possedant un axe, une extremite proxima- 
le et une extremite distale ; 
une partie de pointe tubulaire (12) a I'extremite 
distale du corps tubulaire (11) incluant une 
courbe generalement circulaire preformee, la- 
dite partie de pointe (12) possedant une extre- 
mite proximale et une extremite distale et por- 
tant une pluralite d'electrodes espacees (21) ; 
un fil conducteur d'electrode (22) associe a 
chaque electrode (21), ledit fil conducteur 
d'electrode (22) possedant une extremite proxi- 
male et une extremite distale, et s'etendant a 
travers le corps de catheter (11) et dans la par- 
tie de pointe du catheter (1 2), I'extremite distale 
du fil conducteur d'electrode (22) etant connec- 
tee electriquement a son electrode associee 
(21); 

un fil de tirage (30) possedant une extremite 
proximale et une extremite distale, s'etendant 
a travers le corps tubulaire (11) et dans la partie 
de pointe (12), I'extremite distale du fil de tirage 
(30) etant fixee a Textremite distale de la partie 
de pointe (12), gr3ce a quoi le mouvement lon- 
gitudinal du fil de tirage (30) par rapport au 
corps tubulaire (11) resulte en la contraction de 
la courbe generalement circulaire de la partie 
de pointe ; et 

un moyen de manipulation (13) relie aux extre- 
mites proximales du corps de catheter (11) et 
du fil de tirage (30) pour deplacer le fil de tirage 
(30) longitudinalement par rapport au corps de 
catheter (1 1 ) afin de regler la courbe de la partie 
de pointe, caracterise par le fait que la courbe 
generalement circulaire s'etend dans une re- 
gion de forme cylindrique transversale par rap- 
port a I'axe du corps de catheter (11). 
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Catheter a electrodes selon la revendication 1, ca- 
racterise en ce que la region de forme cylindrique 
de la courbe generalement circulate de la partie de 
pointe s'etend selon un angle d'environ 30° par rap- 
port a I'axe du corps de catheter tubulaire (11). 5 

Catheter allonge a electrodes (10) comprenant : 

un corps de catheter tubulaire flexible allonge 
(11) possedant un axe, une extremite proxima- 10 
le et une extremite distale ; 
une partie de pointe tubulaire (12) a I'extremite 
distale du corps tubulaire (11) comprenant une 
courbe preformee, ladite partie de pointe (12) 
possedant une extremite proximale et une ex- 15 
tremite distale et portant une pluralite d'electro- 
des espacees (21) ; 

un fil conducteur d'electrode (22) associe a 
chaque electrode (21), ledit fil conducteur 
d'electrode (22) possedant une extremite proxi- 20 
male et une extremite distale, et s'etendant a 
travers le corps de catheter (11) et dans la par- 
tie de pointe du catheter (12), I'extremite distale 
du fil conducteur d'electrode (22) etant connec- 
tee electriquement a son electrode associee 25 
(21); 

un fil de tirage (30) possedant une extremite 
proximale et une extremite distale s'etendant a 
travers le corps tubulaire (11) et dans la partie 
de pointe (12), I'extremite distale du fil de tirage 30 
(30) etant fixee a I'extremite distale de la partie 
de pointe (12), grace a quoi le mouvement lon- 
gitudinal du fil de tirage (30) par rapport au 
corps tubulaire (11) resulte en la contraction de 
la courbe generalement circulaire de la partie 35 
de pointe ; et 

un moyen de manipulation (13) relie aux extre- 
mites proximales du corps de catheter (11) et 
du fil de tirage (30) pour deplacer le fil de tirage 
(30) iongitudinalement par rapport au corps de 40 
catheter (11) afin de regler le diametre de la 
courbe generalement circulaire de la partie de 
pointe (12), caracterise par le fait que la cour- 
be preformee est une courbe composee, qui 
consiste essentiellement en une premiere 45 
courbure s'eloignant d'un plan contenant I'axe 
du corps de catheter (11) et une seconde cour- 
bure formant une courbe generalement circu- 
laire s'etend generalement dans un plan qui est 
transversal par rapport a I'axe du corps de ca- so 
theter. 

Catheter a electrodes selon la revendication 1 , ca- 
racterise en ce que la partie de premiere courbure 
s'etend selon un angle d'environ 30°. 55 
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